INTRODUCTION {#sec1-1}
============

Good oral hygiene practices, avoidance of tobacco and consumption of a healthy diet are modifiable risk factors that can help maintain periodontal health. The rise in the prevalence of periodontitis, a complex multi-factorial disease, has increased the burden on the oral health care system in India. The prevention and control of this disease need to be addressed at both the population and individual level.\[[@ref1]\] This is more relevant in the current scenario where periodontitis is one of the major causes of tooth loss after dental caries.\[[@ref2]\] Poor oral hygiene and noncompliance lead to the progression of the periodontal disease and tooth loss.\[[@ref3]\] Sufficient knowledge of the oral health behavior and the understanding of the scientific reason for its improvement is an important precondition to improving oral health behavior.\[[@ref4]\]

Oral health attitudes and beliefs affect oral health behavior. The motives to seek prompt preventive periodontal treatment could be the belief of increased susceptibility to periodontal disease, the perception that periodontal problems need attention, and acceptance that periodontal treatment is beneficial to overall health. The compliance with oral health care regimens is better among well-informed patients. Misconceptions or incorrect knowledge about oral health may actually lead to harmful behavior.\[[@ref5]\] The socioeconomic status, attitude, periodontal awareness, habits, and oral health behavior are the factors that determine the level of periodontal health and oral health in an individual.\[[@ref3]\]

Baseline data on knowledge levels are required to determine the areas of oral health education that need to be improved for the vulnerable population. We need to determine those factors that can be amended and are associated with adequacy of oral health knowledge to formulate appropriate educational strategies.\[[@ref6]\] In view of this requirement, a questionnaire-based cross-sectional pilot survey was conducted where an attempt was made to understand patient\'s beliefs, level of knowledge and possible methods to improve the patient-periodontist relationship.

Aims and objectives {#sec2-1}
-------------------

The aim of this pilot study was to assess the existing knowledge about the periodontal disease and its treatment in a group of the population visiting out-patient Department of Periodontics, Yenepoya Dental College. This study also attempted to identify deficit in the knowledge if present.

SUBJECTS AND METHODS {#sec1-2}
====================

This was a written questionnaire based pilot study. The total number of subjects who participated in the study were 143, 89 males, and 54 females. The age group ranged from 14 to 60 years \[Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}\]. The participants were selected from the outpatient Department of Periodontics, Yenepoya Dental College, Yenepoya University. Simple random sampling was used. Prior to the study, clearance was taken from the institutional ethical committee. Informed consent was taken from the participants.

###### 

Sample characteristics: Number of participants in the study and percentage of population within each gender and age group
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###### 

Passive percentage mean knowledge on the different categories assessed in the questionnaire
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The main topics included were knowledge about periodontitis, risk factors associated with periodontitis, knowledge of oral hygiene-related behavior, knowledge of periodontal treatment and advances in Periodontology, knowledge about prevention of periodontitis, knowledge about patient-periodontist relationship.

A written questionnaire consisting of brief case history, chief complaint, and 18 questions was given to the participants \[[Appendix 1](#app1){ref-type="app"}\]. It contained both open-ended and closed-end questions. The questionnaire was typed in English. For those participants who did not know English well-trained translators helped them understand the questions. There were no subheadings in the questionnaire. Six yes/no questions under chief complaint were not scored. It was written only to help participants relate to the chief complaint of periodontal disease. However, for the purpose of scoring the evaluators entered the score in different subcategories for closed-end questions (multiple choice questions) only. Only one correct answer was present and the score given was + 1. Question number 17 and 18 addressed source and methods to improve knowledge. Hence, they were not scored. We assessed the percentage of the response.

We recorded the sample characteristic like number of participants in the survey and percentage of the population within each age group and gender wise distribution. According to Deinzer *et al*., Knowledge can be categorized as active and passive knowledge. Passive knowledge is reflected by the ability of the participants to give the correct alternatives from a given number of distractors.\[[@ref2]\] Questions related to 'Methods to improve knowledge' was not scored. It was considered as participants possible suggestions to improve the periodontal knowledge. This questionnaire assessed only passive knowledge. Hence, those questions were framed in the multiple choice question format. Overall knowledge is the summative score of assessment of knowledge in all the categories.

Knowledge was graded as very good (score of 90% and above), good (score of 80--89%), moderate (50--79%) and poor (\<50%). The knowledge deficit was graded as a complete deficit (0), the severe deficit (\<25%), and moderate deficit (25--50%), based on their scorings in each category. We did not try to correlate the passive knowledge of oral hygiene measures, socioeconomic status or educational background of the patient, as this was not the aim of the study.

The knowledge of the subjects was reflected by their ability to select the correct answer from the number of distracters (multiple choices, prespecified answers). Clarity, comprehensibility, the suitability of questions and retest reliability were tested in a student sample that was given the written questionnaire.\[[@ref7]\] No oral hygiene examination was done.

RESULTS {#sec1-3}
=======

Statistical data analysis {#sec2-2}
-------------------------

Categorical data was analyzed by frequency and percentage. Assessment of knowledge level was obtained by mean, standard deviation and mean in terms of percentage. Karl Pearson correlation coefficient was used to ascertain the correlation between knowledge and age. Man--Whitney test was used to compare the knowledge between the genders. SPSS software version 15.0, IBM SPSS INC., Chicago, Ilinois, USA is used for all statistical analysis. A total of 18 questions were categorized into seven categories:

Knowledge of periodontal diseaseKnowledge of the risk factors for periodontal diseaseKnowledge of oral hygiene behaviorKnowledge of treatment and advances in Periodontology,Knowledge about prevention of periodontitisKnowledge about periodontist-patient relationship andOver all knowledge \[[Appendix 1](#app1){ref-type="app"}\].

Sample characteristics {#sec2-3}
----------------------

Total numbers of participants were 143. 37.8% were females, and 62.2% were male participants. 21.7% of the participants were under 20 years of age, 47.6% were in the age group of 20--30 years, 10.5% were in the age group of 31--40 and 20.3% were in the age group of 41--60 years \[[Table 1](#T1){ref-type="table"}\].

### Knowledge of periodontal disease {#sec3-1}

Question number 1--5 was used to evaluate the knowledge of the periodontal disease. The mean score obtained by the participants was 0.33 ± 0.79. Mean percentage knowledge was 6.57%. The severe deficit in the knowledge was noted \[[Table 2](#T2){ref-type="table"}\].

### Knowledge of the risk factors for periodontal disease {#sec3-2}

Question number 6--8 was used to evaluate the knowledge of the risk factors for a periodontal disease the Mean score obtained by the participants was 0.26 ± 0.63. Percentage mean knowledge was 8.62%. The severe deficit in the knowledge was noted \[[Table 2](#T2){ref-type="table"}\].

### Knowledge of oral hygiene behavior {#sec3-3}

Question number 9--10 was used to evaluate the knowledge of oral hygiene behavior. The mean score obtained was 1.33 ± 0.94. Percentage mean knowledge was 66.43%. The knowledge level was moderate \[[Table 2](#T2){ref-type="table"}\].

### Knowledge of treatment and advances in periodontology {#sec3-4}

Question number 11--12 was used to evaluate the knowledge of treatment and advances in periodontology. The mean score obtained was 0.29 ± 0.71. Percentage mean knowledge was 14.69%. Severe knowledge deficit was noted \[[Table 2](#T2){ref-type="table"}\].

### Knowledge about prevention of periodontitis {#sec3-5}

Question number 13--14 was used to evaluate the Knowledge about prevention of periodontitis. The mean score obtained was 0.50 ± 0.50. Percentage mean knowledge was 25.17%. The moderate deficit in the knowledge was seen among the participants \[[Table 2](#T2){ref-type="table"}\].

### Knowledge about periodontist-patient relationship {#sec3-6}

Question number 15--16 was used to evaluate the Knowledge about the periodontist-patient relationship.

The mean score obtained was 0.28 ± 0.45. Percentage mean knowledge was 13.99%. Severe knowledge deficit was noted \[[Table 2](#T2){ref-type="table"}\].

### Over all knowledge {#sec3-7}

Overall knowledge is the summative score of assessment of knowledge in the above-mentioned categories. Scores for the Questions 1--16 were included to obtain the overall knowledge \[[Appendix 1](#app1){ref-type="app"}\]. The minimum possible score was 3 and the maximum score was 16. The Mean score was 2.99 ± 1.98. Percentage mean knowledge was 18.71%. Severe over all knowledge deficits were noted among the participants \[[Table 2](#T2){ref-type="table"}\].

### Passive knowledge in relationship to the age {#sec3-8}

There was no correlation between age and the passive knowledge \[[Table 3](#T3){ref-type="table"}\].

###### 

Passive percentage mean knowledge on the different categories assessed in the questionnaire
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### Passive knowledge in relationship to the gender {#sec3-9}

A significant difference in the knowledge of oral hygiene behavior was noted. Females had a mean knowledge score of 1.556 ± 0.839 compared to 1.191 ± 0.987 score of males. Mean percentage score of females was 77.78% and in males the score was 59.55%. *P* \< 0.05. There was no statistically significant difference between gender and other topics investigated \[[Table 4](#T4){ref-type="table"}\].

###### 

Correlation of gender and passive Knowledge of the participants
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### Percentage response to source and methods to improve knowledge {#sec3-10}

Questions 17 and 18 were included in this category. No scores were allotted. We did not want to judge the source and methods of existing passive knowledge. 42% of the participants felt that their source of knowledge is dental camps. 20.3% felt that advertisements on television are their main source of knowledge. 14.7% felt that online sources like internet provide them knowledge and 23.1% felt that health care professionals like doctors and nurses provide them the information about periodontitis.

Nearly, 38.46% felt that the government should take measures to improve their knowledge. 23.07% felt that dentists can update their knowledge. 10.5% felt that improvement in knowledge can be achieved by sharing the responsibilities between themselves, dentists and health department. 27.97% felt that tooth paste manufacturing companies can update their knowledge \[[Table 5](#T5){ref-type="table"}\].

###### 

Percentage response to source and methods to improve knowledge
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DISCUSSION {#sec1-4}
==========

A questionnaire study evaluating the knowledge about periodontitis, risk factors associated with periodontitis, knowledge of periodontal treatment and advances in periodontology, knowledge about prevention of periodontitis, knowledge about patient periodontist relationship was conducted. In this study, we noticed knowledge deficit in all the topics investigated. These results were in agreement with Deinzer *et al*.\[[@ref2]\] They considered percentage knowledge below 80% as a bench mark to establish knowledge deficit. There were several differences in our study population compared to the German population investigated. There were differences in ethnicity, culture, socioeconomic status, access to oral care and treatment. In our previous study, we noted that even health care professionals like physiotherapists and physicians had knowledge level of 50.29% and 68.37% respectively.\[[@ref8]\] Health care professionals have better education, exposure, access to dental professional colleagues and hence improved awareness about the periodontal disease than the general population. Considering the results of our study and difference in the level of knowledge among health care professionals and the general population, we set 50% knowledge level as the benchmark. We considered knowledge level below 50% as knowledge deficit. We assessed passive knowledge in our study. Active knowledge can be better assessed in the interview format.

The knowledge, awareness and attitude studies can be used to understand the existing knowledge level and enhance educational efforts to reduce the deficit. We found that age did not influence the level of knowledge as there was no correlation between age and the knowledge of the topics investigated. Deinzer *et al*. made similar observations and noted that there was no rationale for restricting educational efforts to specific target groups. The whole population must be addressed.\[[@ref2]\] However, we noted that mean percentage knowledge of oral hygiene behavior was significantly different in females compared to males. This finding was in agreement with Rahman *et al*.\[[@ref9]\] This has been explained by the fact that the females were more esthetically conscious, better informed and interested in visiting dentist.\[[@ref10]\]

The respondents had a severe deficit in knowledge of risk factors that could predispose individuals to the periodontal disease. Improving the awareness of the risk factors could benefit those individuals who are at a higher risk. Knowledge of oral hygiene behavior was moderate. This may be due to the impact of the mass media and the efforts of various oral hygiene awareness campaigns carried out. The Severe deficit was noted in the knowledge of treatment and advances in periodontology. This could be explained by respondents' belief about visiting periodontists regularly.

51.7% of the respondents believed that visiting periodontist regularly was not necessary. Several reasons can be attributed to this finding. This could be due to the misconception and incorrect information that periodontal treatment is not essential as it does not cause acute symptoms, unlike pulpal disease that warrant immediate attention. There is also a lack of awareness about periodontitis and systemic disease link despite large data establishing bidirectional relationships. Overall knowledge is the summative score of the scores obtained in the various categories. The severe deficit was noted in the overall knowledge as most of the topics investigated had knowledge deficit.

We did not subject two topics, the source of the existing knowledge and methods to improve knowledge, that is, question number 17 and 18 \[[Appendix 1](#app1){ref-type="app"}\] to statistical analysis. Within the limitations of our existing questionnaire format, it was not possible to quantify this knowledge. While assessing the source of the existing knowledge, 42% felt that the dentist is the only source of knowledge. 18.2% believed that their knowledge could be improved by organizing regular dental camps. All the health care providers need to be educated about periodontitis and recent advances in the field of periodontology. They interact with the larger population and could serve as an important source of information for the general population.

Respondents felt that periodontal disease could be prevented by sharing the responsibilities of educating, preventing, treating and modifying oral hygiene-related behavior between the dentists and the patients. This highlights the need for an improved communication system to disseminate knowledge about the periodontal disease and its associated risks. It also points out that the subjects are open-minded to the changes in their oral health related behavior. Deinzer *et al*. made similar observations. Educational efforts are a fundamental step in a more general approach to improving public oral health.\[[@ref2]\]

Health behavior models are complex involving different aspects such as self-efficacy expectations, decisional balance, perceived susceptibility and normative beliefs.\[[@ref4][@ref11]\] Knowledge is one of the factors affecting these issues. However, it can be considered as one of the preconditions for additional measures to improve oral health behavior. Hence, most interventions aimed to improve oral health include measures to improve oral health-related knowledge.\[[@ref12]\]

The limitation of this research is that evaluation of results is based on the self-reported data. The Misinterpretation of questions and memory errors can cause measurement error.\[[@ref13][@ref14]\] To overcome this problem, the questions were worded in simple English. This study shows that there is a knowledge gap in the general population. The study was a nonexperimental cross-sectional design. Hence, evidence of prediction of causal relationships cannot be provided. Interpretation of the results should be done with caution because of limited sample size and further longitudinal studies with a larger population size are needed. There is an unmet need for improving the oral health of the general population. Oral health education should also emphasize on the recent advances in the periodontal therapy and cater to the need of both urban and rural population alike.

CONCLUSION {#sec1-5}
==========

We made an attempt to assess the knowledge of periodontitis among the participants of this study. Knowledge deficit was found in the population surveyed. This knowledge deficit could be one of the reasons why patients do not seek periodontal treatment routinely unless there are acute symptoms. However, the study sample is not large enough to generalize the results to a larger population. Within the limitations of the study, we feel there is a need to educate the patients about the periodontal disease, advanced treatment modalities available and the need for the treatment of periodontitis. However, a study with larger sample size and encompassing different respondents with varied cultural backgrounds is needed to validate the conclusion.
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**Background**

"People think one ceases to be a student when his school days are over. I hold that so long as I live, I must have a student\'s inquiring mind and thirst for learning".

Gum disease has affected mankind since centuries. Still we do not have sufficient awareness regarding the disease and its treatment. Research on periodontal disease has advanced significantly. This questionnaire aims at knowing the existing knowledge about periodontal disease and updating the knowledge if deficit is found using various public health methods.

**Aim of the Study**

To assess the existing knowledge about gum diseaseTo identify deficit in the knowledge if present.

It does not intend to compare the knowledge at personal level

Participant\' s consent:

(All the inputs will be kept highly confidential)

Name (Optional): Age: sex:

Occupation: Marital status:

Address: telephone no:

Chief complaint:

Do you have bleeding from gums? yes/no

Do you have irritation in the gums? Yes/no

Do you have pain in the gums? Yes/no

Do you have bad breath? Yes/no

Do you feel your teeth are moving? Yes/no

Do you think you have gum disease? Yes/no

In order to assess the passive knowledge, we framed indirect questions like gum disease is caused by four multiple choice answers were given. The participants had to choose from one of the four incorrect distractors. None of the above and all of the above were not included in any of the answers.

**Participants' knowledge about periodontal disease**

Five questions were asked in this category. Minimum possible score was 0 and maximum possible score was 5.

1Gum disease means:Decay of toothSwelling in the faceDisease of bone and gums around toothDon't know2Tartar means:Soft food debris on teethHard deposit on teethPaste applied to teethDon't know3What can tartar cause?Abnormal toothMalformed toothBleeding from gumsDon't know4Gum disease is caused byUsing tooth picksMicroorganismsEating hard foodDon't know5Bad breath is caused byFood debris around gumsClean denturesEating fibrous foodDon't know.

**Participants' knowledge about risk factors for periodontal disease**

Three questions were asked in this category. Minimum possible score was 0 and maximum possible score was 3.

6What can increase gum disease?SmokingFrequent visit to dentistUse of dental flossdon't know7Gum disease can be related to heart diseaseYesNoDon't knowIt is not at all related8Diabetes can be related to gum diseaseYesNoDon't knowIt is not at all related.

**Participants' knowledge about oral hygiene related behavior**

Two questions were asked in this category. Minimum possible score was 0 and maximum possible score was 2.

9How often do you brush teeth?Once dailyTwice dailyFive timesDon't know10What are the materials you use to clean teeth?Neem stickMango leavesCharcoalTooth brush and tooth paste

**Participants' knowledge about treatment and recent advances in Periodontology.**

Two questions were asked in this category. Minimum possible score was 0 and maximum possible score was 2.

11Gum treatment involvesCleaning of the teeth and surgeryRemoval of teethApplying gum paintDon't know12Recent technology which can be used to treat dental disease isBone graftsTissue engineeringNano technologyDon't know.

**Participants' knowledge about prevention of periodontal disease**

Two questions were asked in this category. Minimum possible score was 0 and maximum possible score was 2.

13How can you prevent gum disease?Eating soft dietTaking vitamin CRegularly visiting dentistDon't know14How often should you visit dentist?Once in 6 monthsOnce in 5 yearsOnly when you get tooth acheDon't know.

**Participants' Knowledge about periodontist - patient relationship**

Two questions were asked. Minimum score was 1 and maximum score was 2.

15If you don't visit periodontist regularly, what is the reason?Not necessaryFear of dental proceduresCost of the treatment is very highBusy life style16How do you update your knowledge about gum disease?Through dentist/PeriodontistThrough friends and relativesThrough internetThrough television.

**Methods to improve knowledge**

We framed question like how do you update your knowledge about the gum disease? All the mentioned answers were correct, the participants had to choose from four correct answers which they felt was the most appropriate like through dentist, through friends and relatives, through relatives, through internet and through television. No scores were allotted as we were unable to quantify this knowledge. This was so because our aim was not to judge the means of patient education. Ethical committee suggested that the participants in the survey should not be projected in poor light.

17How can we improve your knowledge about gum disease?Through dental campsThrough advertisements in televisionThrough internetThrough doctors and nurses18Preventing gum disease is the responsibility ofGovernment of IndiaDentistsSharing of responsibility between dentist and patientTooth paste manufacturing companies.

Note: This pilot survey is being done to improve the knowledge about periodontitis-a chronic disease affecting gums. Your participation will be highly appreciated. It will take only seven minutes to complete this questionnaire.
